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Scope

To investigate:

> the impact of RFI on geodetic GNSS receivers
> the susceptibility of different GNSS signals to RFI

> the effectiveness of anti-jamming receiver technologies
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Data Analysis

Receivers Jammers

> EPN CORS » EW (Electronic Warfare)

» 1GS CORS » Own jammer
» UniWA CORS

» RTK receivers
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2. EPN Station TOIL Estonia - EW
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Data Analysis
3. EPN Stations Ukraine - EW
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3 Data Analysis
3. EPN Station DNMU Ukraine - EW
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Data Analysis
3. EPN Station DNMU Ukraine
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Data Analysis

4. IGS Station BSHM Haifa - EW
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Data Analysis
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& 3 Data Analysis
4. IGS Station BSHM Haifa - EW

Ef8 \
90°
G10 - SNR (dBHz) R18 - SNR (dBHz) E13 - SNR (dBHz) €41 - SNR (dBHz)
B Y Jamming — SRS Y Jamming SRR X —Jamming__ NP X Jamming 2
B —= e — —— e % e
— . o T - o -
a0 40 40 . 40 T—
30 30 30 30 .
.

20 ° 20 20 . . % 20 VAN g
10 10 10 10

(1] ————— 0 E———— 1] L] 0 -

10:48 11:02 11:16 11:31 11:45 12:00 10:48 11:02 11:16 11:31 11:45 12:00 10:48 11:02 11:16 11:31 11:45 12:00 10:48 11:02 11:16 11:31 11:45 12:00

®51C e SIW = S52W s2L ®55Q ®51C ® 51P ®S2P s2C *51C ® S6C ®55Q 570 580 ®51P ® 55p ® 521 Sel
G10 - Reduction of SNR (%) R18 - Reduction of SNR (%) E13 - Reduction of SNR (%) E13 - Reduction of SNR (%)
98 100 100 100 100 100

100 100 100 g5 100

80 80 80 80

60 60 60 60 4

40 40 40 40

20 20 20 20

2 1 2 2 0 0 0 0 3 2
0 — —_— 0 — — 0 0 — —
51C S1W s2W saL 55Q 51C s1p s2p 52C s51C 55Q s7Q s8Q S6C S1P S5P 521 s61

EUREF 2026 SYMPOSIUM
Paris 23 - 25 June 2026



Data Analysis

4. IGS Station BSHM Haifa - EW
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Data Analysis

5. Own jammer
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5a. UniWA CORS - Own jammer
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B Data Analysis

5a. UniWA CORS - Own jammer - Low elevations
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5a. UniWA CORS - Own jammer - High elevations
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5b. RTK receivers - Own jammer - Receiver comparison
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5b. RTK receivers - Own jammer - Receiver comparison
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Data Analysis

5b. RTK receivers - Own jammer - Receiver comparison
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3, Data Analysis

5¢. RTK receivers - Own jammer - Anti-jamming
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Data Analysis

5¢. RTK receivers - Own jammer - Anti-jamming
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Conclusions

Aviation RFI info not always apply to ground receivers
Impact of EW RFI varies strongly among GNSS / Signals

Under equal jamming on all GNSS signals:
v Most problematic signals: Encrypted L1, L2

v" GNSS ranking (overall performance): GAL, BDS-3, GPS, BDS-2, GLO
v’ Less affects signals: E5-L5-B2a

Anti-jamming receiver technologies can be very efficient

EUREF 2026 SYMPOSIUM
Paris 23 - 25 June 2026



nANg,
7y,
%

Acknowledgements

> EPN
> IGS

> Jaanus Metsar for information about RFI in ESTONIA

EUREF 2026 SYMPOSIUM
Paris 23 - 25 June 2026



MANe,,

o ‘x\"\o Ayy,

4’,9(
KN
%=
)& T
q ~
e,

EUREF 2026 SYMPOSIUM
Paris 23 - 25 June 2026



N0 AT,

&

S 7
& 4 A
Z 4 3
< ) 4 T
c " ~

b GNSS frequencies

Lower Bands Upper Bands

s‘»“
K

® GPs/Qzss

® Q2SS @ GAULEO @ GLONASS @ BEIDOU @ IRNSS/NAVIC

EUREF 2026 SYMPOSIUM
Paris 23 - 25 June 2026



